Endocytosis and degradation of native, cathepsin D-degraded, and glutathione-inactivated aldolase by perfused rat liver.
The uptake and degradation of 125I-labeled (a) native aldolase, (b) cathepsin D-inactivated aldolase, and (c) aldolase inactivated by oxidized glutathione were studied in perfused rat liver. All three forms of aldolase were removed from the perfusion medium and degraded by the liver, but the uptake of the glutathione-inactivated enzyme (half-life in perfusate = 10 min) was much faster than that of the native enzyme (half-life = 30 min) or the cathepsin-inactivated enzyme (half-life = 42 min). The degradation of the enzyme was almost totally inhibited by leupeptin, indicating that thiol proteinases in lysosomes play an important role in the digestion process. Degradation of native and cathepsin D-inactivated aldolase appeared to be slower than that of the glutathione-inactivated enzyme but studies in which liver was preloaded with aldolase by perfusion at 19 degrees C and then warming to 37 degrees C indicated that the rate of degradation of all three forms was similar. It is concluded that the liver is capable of distinguishing between the glutathione-altered aldolase and native or partially degraded aldolase with regard to endocytosis, but that all three forms are degraded at similar rates once within lysosomes.